Research purpose: The research problem was whether a framework could be formulated for the implementation of an internal capital adequacy assessment process in accordance with the Basel III accord.
Introduction
Banks in Africa need to be concerned about their capital adequacy if they wish to perform their intermediation role with reduced risk of future crises (Blundell-Wignall & Atkinson 2010:24) .
According to the Basel Committee on Banking Supervision (BCBS) of the Bank for International Settlements (BIS) (2010), the financial crisis of 2007-2009 exposed a number of weaknesses in the financial system, including shortcomings in banking regulation and supervision.
Hence, the BCBS introduced Basel III in 2010 (and revised it in 2011) to improve the resilience of the banking sector by constraining excess leverage and requiring capital in addition to the economic capital of banks, known as Tiers 1 and 2 capital. Such additional capital would act as protection against model risk and measurement errors, as well as the ability to cope with procyclicality and the interconnectedness of financial institutions (BIS 2010:2) .
The BCBS (2010:13) regards Tier 1 regulatory capital as ordinary share capital issued by a bank that meets the criteria for classification as ordinary shares for regulatory purposes. Tier 1 also includes share premiums as a result of issuing shares; retained earnings; accumulated other comprehensive income and undisclosed reserves; ordinary shares issued by consolidated subsidiaries of the bank and held by third parties for capital adequacy purposes; and regulatory adjustments applied in the calculation of Tier 1 capital.
Tier 2 regulatory capital comprises financial instruments issued by a bank that meet the criteria for inclusion in Tier 2 capital (and not included in Tier 1 already). Tier 2 includes the associated Orientation: Basel III makes provision for banks to assess their internal capital adequacy by means of risk-based approaches, stress tests and a leverage ratio. However, the Basel regulations do not prescribe to banks or to bank supervisors which method should be used or how it should be used. share premiums; ordinary shares issued by consolidated subsidiaries of the bank and held by third parties (and not included in Tier 1); certain loss provisions (as specified); and regulatory adjustments applied in the calculation of Tier 2 capital (BIS 2010:17) .
In addition to capital adequacy requirements (CARs), the BCBS in their Basel III accord also included internationally harmonised standards for liquidity risk management requiring the use of their liquidity coverage ratio (LCR) and the net stable funding ratio (NSFR). The LCR aims to enable banks to survive an acute stress scenario that could last up to a month. The NSFR has a time horizon of a year and requires banks to implement a sustainable maturity structure for its asset-liability management (ALM), with full compliance required from 01 January 2018 (BCBS 2010:9-10 ).
The Basel III regulations make provision for banks to use a combination of three different approaches in order to assess their capital adequacy, namely risk-based approaches, stress tests and a leverage ratio. However, the Basel regulations do not prescribe to risk and compliance departments of banks or to bank supervisors (BS) which combination should be used, neither is it prescriptive about how each of these approaches should be used. The Basel regulations also require transparency and BS have to be provided with each bank's internal capital adequacy assessment on a regular basis. Both banks and BS face the challenge of using appropriate models, thus introducing the risk of opacity and model error, as well as potential mistakes in judgement.
All banks need an internal capital adequacy assessment process (ICAAP), which ensures the bank has adequate economic and regulatory capital to cover the level and nature of the risks to which it is or might be exposed (Bank of England Prudential Regulation Authority 2013:3).
Purely from an economic theory point of view, firms should deploy the least possible equity capital in order to earn the best possible return on equity (ROE) and to increase the firm's value -and this is equally applicable to banks when determining their optimal economic capital based on their weighted average cost of capital (WACC).
Basel III regulations require banks not only to have adequate capital in order to survive any banking crisis but also to have quality capital. To this end, banks are required to have both adequate economic capital and regulatory capital. Economic capital is defined by Elizalde and Repullo (2007) as follows: the level of capital chosen by shareholders at the beginning of each period in order to maximize the value of the bank, taking into account the possibility that the bank will be closed if the losses during the period exceed the initial level of capital. (p. 88) Regulatory capital refers to the tiers of capital that would be eligible for capital adequacy purposes according to Pillar 2 of the Basel III accord (see BIS 2014).
The governance, management and internal processes of banks differ significantly from one another -depending on their size, types of financial services offered, as well as whether they are foreign-owned or locally owned banks (Marx & Mynhardt 2017) .
Not all risk and compliance departments of banks have the capability to assess what would constitute adequate economic and regulatory capital, especially on a forwardlooking basis.
In view of the urgency of the request from BS and banks to develop a framework for them, a participatory action research (PAR) approach was used. The successful implementation would enhance the economic sustainability of banks, should any financial crises arise. The current research investigated the knowledge gap in this regard (as will be explained in the sections that follow).
The remainder of the article is organised as follows. The 'Literature review' section provides context to the study by reviewing previous research in order to address the challenges posed by the ICAAP requirements of the Basel III accord. In the 'Methodology' section, the research methodology is explained. In the 'Data analysis and discussion of results' section, the results are presented, and in the 'Recommendations' section, the framework proposed to the interest groups is presented.
Literature review
According to Rabanal, Narain and Byskov (2003) , economic shocks have become more frequent and severe; bank portfolios in low income countries (LICs) reflect their economies, and tend to be focussed in a narrow range of sectors, increasing the likelihood of correlated default. (p. 6) Therefore, banks face major risks in Africa. Spratt (2013) studied the role of financial regulation in developing countries and its influence on economic growth, financial stability, the alleviation of poverty and financial inclusion in LICs. According to Spratt, the importation of Basel II and III from developed economies to LICs is not the solution, and he suggests that financial regulation needs to be designed explicitly for the circumstances of LICs. Griffith-Jones and Gottschalk (2016:62) equally questioned the effectiveness of complex Basel rules in helping to avoid bank failures and financial crises in Africa, as well as the sheer scale of resources required, such as large databases, risk assessment models and the number of supervisors required. Miu, Ozdemir and Giesinger (2010:29) questioned whether Basel III could work and proposed that the ICAAP be supplemented by conditional and forward-looking stress testing. These authors found that the Basel III Pillar 2 requirements will have unintended consequences, such as impairing a financial institution's risk-adjusted profitability, https://www.jefjournal.org.za
Open Access a deceleration of capital build-up during economic expansions, increased cost of capital and borrowing and an increase in the cost of borrowing for end users of credit. The result is a reduction in available credit in the financial system, banks achieving lower ROE rates and even a reduction in investor appetite among suppliers of equity capital to banks. An analysis by Cronje and Van Rooyen (2013:102) found that an increase in the capital requirements of risk-weighted assets (RWAs) from 5% to 14% would decrease the profitability of a South African bank six-fold, from R60 billion to R10 billion.
Nevertheless, Miu et al. (2010:21-36 ) evaluated the validity of the models for capital buffers of the Basel III Pillar 2 accord under expected and stressed economic conditions. They suggested two improvements: (1) The first deals with the risk sensitivity of the capital requirements and time dimensions in a way that will preserve the forward-looking information content of point-in-time (PIT) risk parameters while simultaneously dampening procyclicality. (2) The second improvement is to decompose risk capital into its conditional PIT and unconditional through-the-cycle elements so that valid comparisons of the capital buffers of financial institutions relative to their risk taking are possible.
Banks operate in volatile economic conditions, requiring continuous compliance with their CARs. In this regard, Cummings and Durrani (2016:26) found evidence of a significantly negative relationship between the internally targeted capital buffers of Australian banks and the state of the business cycle and that banks set higher capital targets compared to regulatory requirements when economic activity is increasing and the demand for loanable funds is on the increase. Jacobs and Van Vuuren (2014) argue that BS should place a greater reliance on economic capital than on regulatory capital and question whether the current regulatory capital requirements are appropriate for the risks financial institutions face.
According to Nyantakyi and Sy (2015:14) , African banks have adequate liquidity, but they experience a low level of integration with global finance, lack a derivatives market as well as experience a lack of human resource capacity and information technology in order to implement the complicated Basel accords. However, foreign-owned banksBarclays Africa and Stanbic Bank -operating in Africa are subject to the Basel accords because of the compliance of their head office operations in South Africa.
African countries are concerned that if they do not adopt the most complex Basel approaches to capital adequacy, their financial institutions could be penalised by means of higher international borrowing costs (Beck et al. 2011 ).
African banks who have to access international finance and who need to finance international trade require greater compliance with the Basel accords; otherwise, only foreignowned banks would be able to play such a role -at the expense of the locally owned banks. Competition between local and foreign-owned banks, as well as among African countries, increases the pressure to comply with the Basel accords.
According to Ernst and Young (2013:4) , the size of the African economy has more than tripled since 2000, and the growth rate of a number of African countries will remain among the fastest in the world for the foreseeable future. Yet, Africa continues to face challenges with infrastructure deficits, skills mismatches, weak institutions in addition to a weak financial sector and low levels of regional trade and integration, which remain the main inhibitors of employment and entrepreneurship opportunities (World Economic Forum [WEF] 2017:xiii).
The WEF is concerned that African countries that are dependent on commodities for their economic growth have experienced a decline in the prices of commodities during 2016 and 2017, which resulted in a decrease in the liquidity of banks. This makes banks more fragile, threatens financial stability and increases the cost of borrowing (especially if their governments had increased their borrowing simultaneously in order to fund their budget deficits) (WEF 2017:13) . In the final instance, financial market development and the Global Competitiveness Index of such countries are influenced negatively.
According to Brownbridge (2015) , most African countries have implemented Basel I, yet they have more capital than required by Basel III. Although such excessive capital levels may assist them in ensuring their economic sustainability, these levels need to be maintained because African banks (according to Brownbridge 2015) face greater risks than their counterparts in advanced economies.
Only 2 out of 54 African countries had succeeded in adopting the Basel II regulations by 2015, namely South Africa and Mauritius (Nyantakyi & Sy 2015:14) . Yet, Basel IV regulations were being debated during 2017 among BS, the BCBS and commercial banks in order to aspire to reach a compromise.
In a survey conducted by the BCBS during 2016, African central banks who fall outside the BCBS jurisdictions acknowledged a need for capacity building for microprudential supervision and in particular a need for expertise in Basel regulatory capital and liquidity standards, as well as ICAAP (BIS 2016:11) .
East and west African banks and BS fall under non-BCBS committee jurisdictions. However, because of competitive forces, they aspire to become compliant with Basel regulations and requested research regarding an ICAAP framework for the implementation of Basel III.
Methodology
The study used PAR. PAR was appropriate for this research because it is a recognised research methodology aimed at both knowledge creation and improving professional practice, involving the participation of interest groups (McNiff & Whitehead 2016:20 Each of the participants completed the questionnaire at the beginning of each of the sessions during a one-on-one session with the facilitator to ensure interpretations were correct and to extract valid data. Therefore, each of the participants submitted his or her completed questionnaire.
The data collected by means of the questionnaire were summarised using descriptive statistics and discussed in each of the interest groups as a basis for the discussion of an actionable framework for the implementation of an ICAAP. For the purpose of this article, the statistics of the data collected by means of the questionnaires were aggregated. The 'Data analysis and discussion of results' section describes the data that were collected.
Ethical considerations
Prof J Marx was exempted because he was responsible for the Literature review and editorial aspects only. Protection of privacy and, safety of participants as well as confidentiality were maintained throughout the study.
Data analysis and discussion of results
At the time of the survey, the participants indicated a varying degree of implementation of Basel accords. Only 31% had implemented either Basel II or Basel III, while the majority (56%) had only partially implemented aspects of the Basel accords (see Figure 1 ).
The six most important reasons advanced by participants of the interest groups for not implementing Basel II or Basel III are summarised in Figure 2 . A lack of guidance was the most important reason for non-implementation. This ties in with the research of Brownbridge (2015) and Nyantakyi and Sy (2015:14) .
Of the participants in the interest groups, 56% indicated they had partially implemented an ICAAP, 22% indicated they had implemented ICAAP and 22% had not done so at all (see Figure 3 ). The main reason for not implementing ICAAP was ascribed to a lack of external guidance (from the BS), followed by a lack of internal guidance (within the bank) and a sense that ICAAP had no real benefits. Other reasons were that it was too expensive to undertake, a lack of skills and evidence that implementing ICAAP resulted in a competitive advantage. (see Figure 4) . This links up with the research of Cronje and Van Rooyen (2013) which points to the decreased profitability of banks because of the substantial increase in expenses as a result of the implementation of the ICAAP requirements of Basel III.
Of the participants, 46% were of the opinion that their country lacked bank supervision skills, while 45% said they were not sure. Only 9% felt comfortable that their country had adequate bank supervision skills in their countries of origin (see Figure 5 ).
The participants were of the opinion that their bank supervision units had insufficient resources, lacked knowledge of ICAAP, did not involve the bank industry and lacked leadership as far as the implementation of ICAAP is concerned (see Figure 6 ). This is in line with the BCBS survey among African central banks conducted during 2016 (BIS 2016).
Of the participants, 66% indicated that they received no guidance regarding the implementation of ICAAP at all, 21% received limited guidance, 4% received comprehensive guidance and 9% had to resort to the use of guidance from outside sources, such as consultants (see Figure 7) . https://www.jefjournal.org.za Open Access
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The areas where guidance regarding ICAAP was needed were mainly for the documentation that had to be used and training programmes. Other areas included greater clarity about implementation deadlines, country-specific standards, assessment criteria and follow-up actions (see Figure 8 ).
Of the participants, 82% were not convinced that ICAAP was a useful risk management tool, while only 7% were of the opinion that it was useful for selective portfolios and 11% considered it a useful tool (see Figure 9 ).
Those who were of the view that ICAAP should be used as a risk management tool did so because their parent companies required ICAAP and because they believed it contributed some value to their banks. Those participants who were not convinced ICAAP was useful for risk management purposes felt it was too difficult to implement, acknowledged that they did not have enough knowledge of it and said they lacked guidance from their BS (see Figure 10 ).
The majority of participants (62%) were not convinced ICAAP would provide a competitive advantage to their bank. A further 29% were unsure whether ICAAP would provide their bank with a competitive advantage, while 9% were uncertain (see Figure 11 ).
The participants who were convinced that ICAAP provided a competitive advantage based their observation on the improved sustainability as a result of being well capitalised. Those who did not regard it as a competitive advantage felt the implementation of ICAAP was too costly, that the playing field was not level for all banks and that their markets were not sophisticated enough (see Figure 12 ). 
Recommendations
Having taken cognisance of the results of the survey, the interest groups deliberated about an actionable framework for the implementation of ICAAP. The proposed framework is provided in Figure 13 .
The framework consists of three pillars, namely a risk management pillar, a capital and liquidity pillar, and a business management pillar. Each of these aspects is explained in the following sections.
Risk management
ICAAP should be based on risk management and the normal components of risk management (Bank of England Prudential Regulation Authority [PRA] 2013). The ICAAP must assess whether a bank has sufficient capital to absorb unexpected losses caused by transactions (exposures) undertaken. ICAAP itself is arguably the biggest risk a bank faces. Therefore, under this pillar, banks should institute measures and procedures to identify those transactions and exposures that threaten or which might have an effect on the bank's capital adequacy. The various identification methods will differ from bank to bank depending on the transactions undertaken by the bank.
The particular bank should also formulate its own risk appetite with regard to capital adequacy and have it approved by the board of directors. Risk appetite refers to the amount of risk a bank is willing to take as a result of its activities. The risk appetite with regard to ICAAP should be aligned to the bank's overall risk appetite. In terms of ICAAP, this means that a bank with a relatively small risk appetite (a conservative management approach) will have a larger capital buffer than a more risk-aggressive bank. The risk appetite in terms of ICAAP is normally expressed as a percentage of the total capital available. For example, if a bank has to adhere to a regulatory CAR of 10% of RWAs, the bank could add another 5% as a buffer. The lower the bank's risk appetite, the greater the buffer percentage should be.
As a result of the bank's exposures, the amount of risk to the capital buffer should be measureable and should be expressed in monetary terms. No specific measurement method is proposed but the method used must be to the satisfaction of the banking supervisor. Normally, the regulatory capital requirement is used as basis with the add-on for the internal capital buffer.
A bank should also be concerned not only with the current exposures but also with the future. Forecasting future capital requirements is just as important as the provision for current exposures. Again, no method of forecasting is proposed but such measure should be to the satisfaction of the banking supervisor. An important variable in this type of forecasting is the bank's risk appetite or its willingness to take on risk in the future.
Capital and liquidity management
In terms of ICAAP, the essence of capital and liquidity management is the ability to have a sufficient capital buffer at all times (Caruana & Narain 2008) . ICAAP needs to establish whether the current capital buffer is sufficient for current exposures and also make provision for the future. Again, the regulatory requirements should be used as a basis.
The future movements in the financial markets are often unpredictable and the capital buffer can become obsolete quite suddenly. Therefore, banks have to have contingency plans in place in the form of policies, procedures and responsibilities. The question a bank has to answer is where to get additional capital at short notice to avoid a capital shortfall. There are different sources of capital available and a bank should identify these and be able to access it at short notice.
Business management
Business units or departments in the bank create capital risk through their activities (BIS 2014). Therefore, ICAAP should be connected to the business lines. These business lines should perform their own ICAAP, which must be monitored from a central point in the bank. However, it is important that the business lines follow the same methodology as the rest of the bank. Capital budgeting, forecasting, monitoring and reporting are therefore performed in the business lines with control being exercised at central level.
In the current study, the procedure as set out in Figure 14 for the implementation of ICAAP was formulated. The implementation procedure for ICAAP follows these steps. The implementation procedure is a combination of governance, risk management, reporting and control.
Internal capital adequacy assessment process policy
The implementation procedure starts with the formulation of an ICAAP policy for the bank. This should be a document explaining the essence and management of ICAAP, the way risks will be identified and managed in view of the current 
FIGURE 13:
The proposed framework for the implementation of an internal capital adequacy assessment process.
and future business activities of the bank, the possible scenarios anticipated, as well as the way capital and liquidity will be managed. The ICAAP policy should also be approved by the board of directors of the bank.
Statement of financial position forecasting
Forecasting the statement of financial position is the next step enabling a bank to do 'what if' scenario analyses in order to evaluate the effect of various scenarios on the strength of the statement of financial position and to assess both the risk capacity and risk appetite of the bank. According to Hedberg (2013:27) , the goal of forecasting is not to provide exact forecasts of the future, but rather to analyse how different risk drivers affect the bank under different stress scenarios.
Capital planning
Each bank should have a capital planning process. Capital planning requires a bank to be forward-looking about its capital base and to evaluate critically whether the economic and regulatory capital will be adequate to cover future risks. No particular method for capital planning is proposed as this will depend on the particular bank's activities and the risks faced.
Risk identification
A bank's risk manager is responsible for the design and implementation of procedures for measuring, monitoring and reporting risks, as well as the escalation of risks to the board of directors of the bank. Risk identification needs to be an integral part of the bank's strategy and business planning, the definition of the bank's risk appetite and the bank's operational activities.
Risk materiality assessment
The risk materiality assessment in terms of capital adequacy requires that risks be prioritised based on their potential threat to the sustainability of the bank and changing its status from a going concern to a gone concern. The bank should have a formal risk materiality assessment procedure in place -not only for the bank itself but it will also be assessed by the banking regulator to ascertain whether it is suitable for the bank's overall risk profile.
Risk quantification
Risk quantification may use various metrics, such as historical loss data for the measurement of operational risk, and yield curves, credit spreads, default probabilities and value at risk (VAR) for the measurement of market risk. Determining the capital required for counterparty credit risk (CCR) may be done either by using the Basel-standardised approach or by using the internal ratings-based (IRB) approach. The standardised approach requires risk weights provided by external credit rating agencies such as Moody's, S&P or Fitch.
In the absence of such rating agencies, banks have to use the IRB approach and estimate the probability of default (PD) and the Basel values for loss given default (LGD). A more advanced approach would be to estimate PD, exposure at default and LGD.
Stress testing
In terms of ICAAP, stress testing is essential to ascertain whether the bank has sufficient capital to cover the bank in case of stress events. Stress testing is aimed at evaluating the potential effect of a specific event and/or movement in a set of financial variables. Stress testing is done to complement measures, such as VAR, and may be done using either scenario tests or sensitivity tests (BIS 2005:3) .
Risk aggregation
It is essential that a bank aggregate all its risks for capital adequacy purposes. Risk aggregation involves the processing and gathering of risk data according to the bank's activities and reporting requirements in order to measure performance against its risk tolerance or risk appetite (BIS 2013:2) .
Economic capital allocation
Once all material risks have been evaluated and aggregated to yield the bank's overall risk position, the question arises regarding which amounts and which types of risk coverage capital are available. Economic capital is a buffer against possible losses from a transaction, a business line or the overall operations of the bank. Banks calculate economic capital using their own initiative and for exclusively proprietary purposes related to capital allocation and performance measurement. Economic capital is intended to reflect the actual risks a bank firm faces more accurately. Banks should then allocate economic capital accordingly to products, departments or business activities.
Reconciliation of the economic and regulatory capital
The reconciliation of the economic and regulatory capital requires that all provisions for economic and regulatory capital be aggregated in order to arrive at the total amount of internal capital that would be adequate in order to ensure the economic sustainability of the bank. However, such an amount should not be static because the risks emanating from the external environment are dynamic, interconnected with one another and changing continuously. The amount of economic and regulatory capital should be adjusted depending on fluctuations in business conditions, changes in risks and/or changes to business units that occur from time to time.
Monitoring and reporting
In a bank, the units responsible for risk management and capital allocation need to monitor capital adequacy and report regularly to the board of directors regarding any changes that may be required. Areas that should be monitored and reported on are:
• risks for the total bank as a unit and also broken down by risk type • risk cover and utilisation of overall bank limits • risk profile and limit utilisation of high-risk areas • areas or risk types, which have exceeded their limits • development of risk status compared to the previous period • results of stress and back tests, including analyses • profit and loss risk for the bank as a unit and broken down by risk type.
Control mechanisms
In undertaking an ICAAP, a bank should be able to ensure that it has appropriate processes in place to ensure compliance. Control mechanisms need to measure and compare the actual figures for capital allocation to the target figures, and deviations need to be addressed by the management of the bank. In this context, 'control' refers to the process of ensuring that a bank's risk profile remains in line with its risk goals at all times. It means a regular comparison of the bank's target and actual situation. In the ICAAP, the target situation is defined by the limits assigned by the bank.
Conclusion
The problem of this research was whether a framework for the implementation of ICAAP by banks in east and west African countries could be designed.
The literature indicated that the implementation of Basel III and ICAAP in particular, requires leadership, specialised knowledge and skills from BS and bank staff members alike, as well as appropriate information and communication technology. Various levels of successful implementation of the Basel Accords were being achieved across the African continent. In the current research, foreign-owned banks had an advantage because their parent companies enabled them to implement ICAAP successfully.
Locally owned banks need greater integration with global finance, a derivatives market that could assist in managing market risk, as well as rating agencies who could assist in mitigating CCR. African central banks who fall outside the BCBS jurisdiction acknowledge a need for capacity building in Basel regulatory capital and liquidity standards as well as ICAAP. As a result, competitive forces, east and west African banks experienced an urgent need for the current research and for capacity development.
In addition to the literature review, the current study used PAR by involving the participation of interest groups for both the purpose of knowledge creation and for improving professional practice as part of capacity development. The interest groups consisted of BS, DIR, RCOs, CFOs, IAs and NEDs of banks from east and west African countries.
This study found that participants involved in the interest groups acknowledged varied degrees of implementation of the Basel accords. The reasons for not implementing ICAAP were ascribed to (in order of importance):
• a lack of guidance from the BS • an internal lack of guidance • a perception that ICAAP did not yield real benefits • cost considerations • no competitive advantage as a result of ICAAP and • a lack of skills.
The participants indicated a need for documentation and training programmes regarding ICAAP. Of concern was that 82% of the participants did not appreciate the role of ICAAP as a risk management tool. The explanations offered were that ICAAP was too difficult, participants did not have adequate knowledge and supervisory guidance was lacking. In order to address this, interest groups met for PAR purposes to develop a framework for the implementation of ICAAP. The benefit of PAR was that it provided a solution to the problem and contributed to the professional development of the participants.
The literature and the findings of this study complement one another and confirmed the need for leadership, knowledge and skills, as well as a need for documentation and training about ICAAP. Using PAR assisted in alleviating the training need about ICAAP, as well as creating knowledge as a result of the formulation of a sensible framework for the implementation of ICAAP in east and west African countries. The ICAAP framework was validated by the participants.
It can be concluded that ICAAP could be implemented by the east and west African countries using the ICAAP framework, which had been proposed by the interest groups.
The limitation of the current research was that the participants came from east and west African countries only. Further research could be done for other African countries and regions, and the framework for the implementation of ICAAP could be validated and refined further.
The unique contribution of the current research was that a framework for ICAAP implementation had been developed
